ALLOY STEEL 
ዶ/ጨ.5 FLY 


YIELD ዎዕ/17” NIA 


YIELD STRENGTH 450 MP 
OPPER YIELD POINT 

LOWER YIELO PoswT 

MODULUS OF RESILIENCE 

ULTIMATE TEDS/-E STRENGTH 


STRAIN AT FRACTUE 


PER CENT ELONGATION 


assume: 


STRUCTURAL STEEL 
Fle. ፈድ 


280 MPa 
265 MPR 
0.1855 MP3 
77° MPa 
0.26 


26% 


/. Peawne Sections MoRMAL TO THE AXIS OF THE ROD RETAIL 


PLANE ONDER APPLICATION OF THE LOAD. 
2. SHEAR STRAINS VARY LIWEARLY FROM THE 


AONG/TUDINAL AXIS, 


S. AfeokElsg LAY! APPLIES 


ድዓሠ/ሬ/ጩወጃ/ሠሥን ፡ 5/ቲ።። 
T-jev4A ወ) 


COMPATIBILITY: 
Tmax 
መመ -‹ ወ ሬ 
mare ርዕ 
Hooke’s Law, 
T:=G% ©) 
are (b) f THEN Ch) wre (2) 


ተሬ. f, oe 9 


sum Cc) 


Tz 


e 


= m T bag ድ 
፲፻= መ= I: Ze f eva 


ow SourmcAace 


(of) 


AT air e 


ጓ 2 


P 


FROM GEOMETRY OF DEFORMATION. 


= DX 


$ 
Cmax = LS 2 ds ም (9) 


sem (d) é (e) ro Ce) 


Te = 


Es 


$- 


s( ££) 


TÀ 


— 


QT 
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Assume: ረ ሚ ረፈደ sections woTt/mA, TO THE AXIS OF THE GAR 
REMI PLAVE UNDE APPLICATION OF THE LIAD. 


2. Hookes LAW APPLES, 


ድዋ vitimriunm: Hooke s Law: 
Peo A (a) vc ።ድድ (c) 


CoeT, nett y: L Geom ድፖዌመፖ 


Ais |E 4 (6) #ሪሪነ» Ate Biel) C 


soa (4) "ro (a) 
t= ይይ‹ረፊ-ጃ(ፊ-ወቋ፲፲ (9 
Sus, Ce) ያ (e) LATO SCH 
L ይ >/ 
aL» LU E Ho] “ 


; Bh p. dfe ; 
AL E I-xGbu) ^ 


| 
Robes.: Ap e Z 27) = 7O&9 mm | SUB (C) WTe C4) ፡ 


Pre: ደሬ = (100-90) =/992 መ”) BTy2/232kN (of) 


| ; 
AFTER ASSEMBLY: T. = ርጭ = #ርራ፡ «260 kW soB (c) f (e) »ero (a) 


4 (65oos 


<። ése = -114,3 MP3 


AFTER PRESSURE Ja APPLIED: 


Pt 60.23 MPa 
ÄT 


123209 
OR = Fog = /77.3MPa 


Gen) * S42./ MPa 


Egon iB tvm 2 
POET A+A (3) 


COMPA TIO NIT YT: 


Aisl ፈረ>ፊ 
ALS ln Ag E - ALE 


(6) 
LEAKAGE REQOIR EMEWT? 


ልርሬ።ወሬሪጋጽሪ/ (ዚር) 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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ii ንን ስ ከ ር ead 
E b ahs tly p 
[p^ MA fot A. ን ብ 
fue- body degen, of poat t 


P- Est (a) በጨር: 
By Eg (12) and Fige. a avd b, | EA; A EA | 
Sa = = ex = a dd. (b) Ed. | La —] 


Fafa Figure a 
By Eye. a e 


P= ዉይደዳ.[= (P. DEAL) | ol 
ድፈ A. Ls Ea fla, Lz 5 , 

s ; : vmind, 
— ፦ሠሥ By w faid , ! 
R= PEshsla 0 3 = 

E, 4, n WM Hene, m D) 


SE ፦ SS E 
ES Aal EALFEAL,) 


Sch, 5 E74. Dien) 
E" REx tals ) (P-EJ(& hals) 


Ez A. La EAs La 
= DE del: 
EAL 5 s 


፳2 ae 
tg. = Fe (Estee ነ 
i ee 
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(9) When thy Rept wéll sia QraplaceR 2 Ake 
degen B Hey Meght by an anoint S 
(Fig. ci, 

By Ee (.2) ሥሠ Fig. €, 


Steel Aluming 


A 
pee ኤዜ፦ትሞ-[ከ፦“ቫ 
ራ E EI 
_ Fle pu ሙም. 


By Ego. ጋ and (b), oe : 


 , ይ[ሀሄ .. Le ts 
T ዴሪ T FET Ee 


$ Ea Aa Es As 
E: A, Lath fals 


Hente, by E$- d OU tip tet ain 22 sacl bar ፈፈ. 


ያዬ 1 4 Ea ha Es 
ም መ. = 
As E;AsLat EB, 
and tty ines vn zë aluminum Zen At 


qe = SEaE Ms | 
a Ao. Es La E f, Ls 
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0 o Geng, Abo frue - boty diagram fo cable 
a). Oy Agree 


ቆይ = T-Wzp 
W= p» ያ። dech ሪዎ 
A-TDUM © --- 
Therefore D- v 
T= ALA (e) w= ALpg 


So Abe tes dhet m We cable u 
Tay =F og መ= 


For ጭ ataf Ca ln , ex Eg .(b), 


“መሬ = jg Tu = 3EM Pa = (1920) (9.1) 


Figure @ 


| = 326 ገተ ር) 
Simbasly fri Abe aluminum cable 
Opay = b0 = LEMM =L (2770)(481) 


L = 2077.6 m ©) 


Qi we do £ ይ#ዳ L ፊፈጋርሂ/ፊ፡ ያም 


ይሠ , Ae zb § 4. SE Ga 


f= ZE (e) 
Ccont-) 
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ተ Length dx, the aen Ai by 


P (2), 


dé = ጅ-« = ድ ፆመ 4] 
wiwe Aca Aly erode - cul Arte 74 


Figure b 


of E$ d) x- p xz L. 
re m 


2 
whae W= ALPE 44 ab, weight of Aly ole « ያህ 


amd (1.2) haw ረ! Abs ekon ei 
dat Ho Ab <4 agunak መር E due 
aa enh. 
በ. a dta ca wath 07-16. , L= 1325: 7m, and 
Ef - GI 
A = 3 (1325-7) * (7920)(1-81)/(173x107) = 0.354 M 


Fn am aluminum Cafe uth T= 0) L= 2097-6 m, ሥሪ“ 
A = 4(2097.0)* (aT 77-8) (724104) = 0-830 m 


(C) By Eg. (el 656 Lenrion at Aly tip of- Abs cable 
(Fig. 4) bua Ao hy weight sa AL pg M Teens 
tt the tap of tho cable dus 2 a bead P ad af 

Cont: 
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for download complete version of solutions (all chapter ) click here. 
Au. P So, o ያያ ensin sa PrALpy. 
Dann = ECP HALAJ) = f + Lp (4) 


የፈ. L=1000m and ሀ = 0.075 m, gp) 


For a steel cable: P= St 8 QW 
Fn an Aluminum bale: [7 = 383.6 RN 


The ataf cable con Dvr a cage h 476 limaa 


Da 68-43, with T= Td/ 2 y = ፲/2., we 
olam at t= 30MFA, 
soma - 25r (a) 
and hy ER AUS), wath W/L = 0.005 rad/m, 
0-005 rud = A. Cb) 
Then, 454 ERs. €) T ፪ 
T ረ3ዐኦ/ዐ*/ፕሪ ... (0.005)(77x10%) 1rd * 
l6 32. 
oi ቋ= 6/52፳ m. for d4 01558 m, Eg (b) yalh 
ange of dort otour ` ፈፈ ee, thea Ae . 
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(6) By Fig. a, th ara H of the Curia, sols of th, beem i 
A = (6.5) (200 +300) = 3250 mm” 


AT = (6. 5) Gen) +(6-5)(200(303.25) = 686725 mM? 


GL ሃ=2/)3 mm (a) 


k-— 260 mm —À, 
(b) By Fig. b, the Lutes e y 
«C À and B an dran by the 6-5 rm 
ta 42.4 


ZE: A*8-21-l19(3) =ሪ 


G EM, 3B) JD är? ; 
"Uie otulin ጥሪህ A | 


A=43k4N B= ፪፪' (ር) Figure a 
wat, hg.) ank አፈጋያ He dhear auh moment 
de ge may ራራ draum Cgc). 


LIAN 
[0 & N/m 


|. 


ለ , 
B 


VEM 3m as 
Figure b 


Cont:) 
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Shéar Diagram 


Moment Diagram 


Figure € 
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By Fig a, Ze moment of. th, cirat- néie ara 
abot y , wath rrpect ty thy 2 ayia sa 


ia i 
Qz fydh = (és) e (EE 


i 


7^ ge 8-25 (1862.17) + 111535 [m] 


By the Aten diagram of the E 
beam (Fig. b), the ጋ ራራ "` 


m 
res 


ear oteurs af aeta, A and 300mm 


4a VIRRAN. y = እበን mm 

The area momen? of inedia of “ግ የሜ]. 
The caras Mecht of th, T- beam 

^L Ta = 32-748x10" mmt, di; 


deng the Dare] corriel Seege | 
ፈራ 5, by Epa (I Daud EL, Ho «አዜ. ma thy web ai 


V 
LN 


NET 
Figure b 


ተ. VA .. ወቋር ፡። ዘመ I) 5951 psg 
CUXb oo (32-749 x0") (6-5) 
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By 9, 


Y= /#-ፃዕፅ MPEG Ze / =ሪ (C) 
፲ 5 |2-ደ7የ MPa for Ys 891mm (3) 


Belew thy enzel gece «ሃሪ 7 (fig. C), 
ost, 99.5-y (an £X)- 3.25(21-3 ሃን €) 


For 7f =o, Eg €) pet Q= tus 10s mm ` and) 


C= VE QUSS I). 14. Fob MPa 
Ib (320818 (6.5) 


E fom, Leg -‹«7. 


For ደ z 21655, Q-0 and T=0. Hena, Ao méyemum, 


dhiar ie, ፊር Ty = 14-706 MPA at aetra n 
On th, cnp opig Z. The minimum shiar 
Alas ረ ot thy bollom of ty web. 


211.3 mm 


| k— 6.5 mm 


Figure C 
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- Airin CIA Ad, Asum Cu Fig. a. 
By Fig. a, Ae ደጄ ጠዴ strength ai ጂሟ X 66S MPa 
Asser each ግ bey under thy d. ao 
CAre AMAA dëst, (100)(0.05)= 5 weie? of 2 TE, 


kozes under Hy shes - than erone, we ford 


700 
600 


500 


EI 
n. 
= 
n 
ሀ) 
ወ 
፡ 
Ka 


Strain 
Figure a 
Up =(5)(24-5) = 147.5 MN m/m? , 
By mumeneal intigna linn, 


LL = |ዛሄ-ፈፊ MN-M/m? 
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niet aa መረም ርመው 
CUE 1$. 4), We dee =ጨያ «ሸቃይ Zo 


AL 


E= E = 200 Pa. 


also, bey Fig. a, 


Tys = 345 MPA and Up, = 315 MPa 


T 
D. 
=. 
o 
0 
o 
5 
o 


0.004 0.006 
Strain 


Figure a 
AA. afprsyimalily Go Fig) 


Ares = +(315)(0.001b) +(315)( 0.004~0.016)+-—£ (395 ~315)(0.004- D. 00IL) 
6, 


Modvlus of Resilience = 1.104 MN- min? 
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ለ= ፐይሄሃሄ = ፐ/።ጳ/# = 2/#.ሄ ዘ” 
Whe atin at a koad P= 75.4 AN 4 


- 2.330 = 0.0033 (b) 


- ምሥሥኅሥሣ 
By Efe. (a) art (b), "TRE 
E= A = 74.73 GPa 
22% radial train sin thy Aar afa ያወ#ሯ 75:4 AN 
BER 


e, = nni 20.0 _ .. 0.0011 (c) 
ሪ 


By Ege. [ሠ adc), th, Pore Ada ብጸ 
p-- et 5 0.33 
“ ይ Ps SAAN, th, gege) Don å 


NNUS 
VR "a" 


wen 


3A JL 
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^, = T D4 = T (1) /4 = 78.54% mm^ (A) 
le 55%, Ah, arta af 277 AX, with Eg. (A), 
Ap = (e 49) ft = 35.39 mm” (b) 
“ሠ” | he tue fent aa, abner 4, wath 
P= 43.2 ፈዛ at ደረጀ Con Table P131), 


x 43.1 
t 35.34 


The engeneering ያፈረ ted. si 


= 43:2. = ድዕዕ MPa 
fe m 


= 1220 MPa 


Th, retin %/ና = (552) (mot) - 45%. 


área at frackiy 2 457 of hy ሥፆ”/ መ 
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With x, = 50 MPA, ነ = -30MPa, ሜሬ = 4D MPa, 
Oxy = S MPa, Ozz = - 30 MPA, Gy = 0 and Á s msn = //ን 
Eg. 10) grelha 

Iy =A Oey Fettes =pl 50+ 5-30) = 14.434 MPa 
deer Å Ixy em, + bz, (5-30 +0) = —ly.y39 MPA 

- se Mpa 
Opa Aiye t md + Oz, y+ 093) e “ገ 
#4ኀ.. by Ef (8-19, 
Z 
Oy A Oey drm, Amn det ZING, talm, 


= 5140-30420 + 2(0)+2(-30) +ደ(#27። -3-333 MPa 


Tan, by Eg. RID, 


das = EZE A 
bs | yt ony or -ipy = CBOE ysy 5.7 29) - C) 


Ops = 20.950 MPA 


By Figure 4.2, He ‹‹ሬ 4 cut of f 44 

Bt AA <a shom an Fig. b. By 
d 

ZE = - "ር5ፊ544 -- 25‹መፀ)- ሂ5/5ዶቋ።ዕ T 

ER = DD ana) + G Slams) =o 

Se Fi2vre a. 


T= — A colo Codateur) 
(d ^ 
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